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(57) Abstract: 




PURPOSE: A method for forming a capacitor of a 
semiconductor device is provided to improve electric 
characteristics by nitrating a surface of a lower electrode and 
forming a tantalum oxynitride layer thereon. 

CONSTITUTION: An oxide layer(110) is deposited on a silicon 
substrate(100). A lower electroded 20) of a cylinder structure is 
formed thereon by performing a contact etch process and 
depositing a polysilicon layer. A nitride layer(130) is formed by 
performing a high thermal process on a surface of the silicon 
lower electroded 20). A tantalum oxynitride iayer(140) is formed 

on an upper surface of the above structure. An amorphous tantalum oxynitride layer(140) is formed by providing 02 
gas or NH3 gas as a reaction gas to an LPCVD chamber. A silicon nitride layer(1 50) is deposited on an upper surface 
of the above structure; -The amorphous tantalum oxynitride layer(140) is crystallized by performing a thermal process. 
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i^sna ee. ones.! goi s^e;>f e^oii ccf^Ai &o{ xiss m BiMM&Ji 4* zit: s&s ch^ ^ofxi^i g°£, a 

o,a^o^ ) ^EUAiEib 2 6H 73&3H1. &£fl| ±Xf£| SSfOII g2sl SoFM S3Shfe ¥^3^AH, BJ£»| ^XlOf HS^H gWSOII 0}£r 
Bfl fi!(cell)2| B^lfe ^rOFXIEAH ^™Q\\ § S Sir" (Capacitance) B ^ k 3*i §^92 2iHK 

5HHHAi£)°l S SWISS S3, 331 Soft THSSte = i§ flOII 04 SH »0h/d ^£ 5HBIAI0OI SIQXF of 

fe 3 S^S (Stacked Structure)^, 2I&0II ^OI°j gSSi- *0fl-3 ¥^011 5HHHAIEHM SSSfO) 2§H XHSohE^t ofe # 

=?S(Trench Structure)^ ° ^ 33! CH^£|CHX[3 21 Q. 

ms\, &J\ 2\m=?£$= 3 B-«2£ §££Jfe SKFinJEfgJjlh *J&!CH2|- «0| SISS^HM g^SIfe ^ ^ LH (Cylinder) Ef^J ga 5>Hb| El (Cavity) Ef 

2 011 Sli HSGtHernispherical Shaped Grains) 91 fflS5(Bellows)S3f £g ^1 HH A| EH ^5 §2^ ^£!£ICH 3HEHAIG2I §2 
83S B3fA|9lte 3^01 01 ¥Oj XI 3 a P. 

gBHOil^ xhAlIQj pa XHISOjl Hfiff §2§^i HfSSIOI ^ISH «SSW23 Ta 2 O s S|S AhSWHfeQI. Ta 2 0 5 fl tS MB8» 3WBBUI 
B 5>H 2131 01 SOU Ta£f 021 ££b| xfOIOll 3ie]» xl^g TaBXKvacancy atom)3J ^ LH 0(1 ^XHoh3l Sffl, 40| Ta 2 O s ^ H£ A| Ta 2 O s 
2| H&li^AH(precusor)PJ Ta(OC 2 H 5 )5^i ^IMHlf 0 2 E = N 2 0 3h^2| £ig3^ PJohOj M^g°J ^!Xf2f &£»&SE &XHf BXH6h3l 
SDK 

3 lif, #21 Ta 2 O s ^ Ul Oil M^e^ BXHSfe ^^XKO, 0IB(lon)j]l- 2}PB(radical)S 2imM 9iMME\S\ ±pg a ^(leakage current) D\ 

Est, 6PI Ta 2 O s ^ LHOII «I^»P| ¥l»0| US B»BI> OIS. A J§2§ «£|SKM S§ ^BOI B?mO\ , Ta 2 0 5 *t2\ X|»gO| 

^Of 6h¥ 2^ ^JohOI ^S^£| ^a¥^I(Tox)M ^^feQI §.^Pf ^^o^ ^X||§0| £[SIP. 



ttaoi oi^nxf ^i^^ aa 

& feO|£|- ^x-ijg^ sH^a^l ^loH 9ieS ^ 6h¥ SSOil HsfxH^I ^ ^ e^ v M ^A| U0|MS|0|H 

(TaON)^M l^tr^^Mi, PiS9 Ta-O-N 5>3 SiOj 8^2^M ^m^M^OI ^OfXj <i^B|Hj ^a¥Pil(Tox)M 

4^ Si 01 §§§§§ t[S^^o[2, 5E§h ^SEhilS^Ol ^^ Wr ^^^^ 4-SOI S^l^ ^ Sfe 5101 =^ 

0| CK 



»82| H 

^A| UOIM^OIH^g g^of^ 3^1 £f, 4^1 ill &0II H^^Eie^M ^ gxHEl ofDi §11 ^A| UOIMEfOIE^M 

^§lfA|3|^ 331 M S&o^Oj 0I¥CHS ^§2S ofe ^£^1 ^Xf£j JiMMEi l^^Si XHS&P. 

^ ^S-E fe^l &il ^A| UOieyoiHat A| 300-60010 LPCVD ^ hH LH Oli AH Ta ^^°] ^^e^lM H}g^^3 0 2 . NH 3 

S ^i^l^lM e5H §^6F01 g^si ^ ?||0|IIi ^0||Ai fiSlfif^ii ^£5^01 b|§§ ^A| U0|^Ef0|3^M ISSfb 



01 SK £21 S^ShOI S ^S£J b^5»S[ ^AIOIIOII Q\m ^ Alio i ^ssmxi- &p. 

£ 1a LHXI £ 1cfe B BTBOjl 0}^ tL^fl ^iHHAIEj i^Si ^xf^o^ LfEltH BHSOICK 

£ 1a0ll £AIS bFSh SOI, 4^1 4:S°J 6h¥?5S ^rXIH ^£^1 ^13(100) ^0|| ^S^(110)g g^oHI ^^^^1 Sit ^A|°^ ^ M 
E|^Eie^(DI£A|&)# e^o^Oj MEI^ai^3^ 01^0)2 £ H (cylinder) ^^°J of¥2^(120)M S^^CF. 

01 HH , 6F¥S^(120)HS CH^OII OFMS^(amorphous) ^EIEM M§i 4- 2i3W, 0FM5^ 4'£I^S Mm m S¥0il^ oh¥ 

S^(120) e^F# floKX SF¥2^ S^OI ififof^l g^0|.2i^ BaaBE|«|BIB(DI£Altt)« SSBCf. 

£ 1b Oil EAIS b(2f BOI. &D\ o\¥ S^(120)S| S30]| d^BWIOBAI US gx-idlM BHSMI 6|-¥ £i SH B 

^5fe Xi^2#(Si0 2 ) ^Xlo^l ^l§H MBI^B.1^ SSi B»SB| AI3) g5FS(130)e SSBCf. 

OIEEH. &^l Mdl^e.1^ S3 mmtl £1(1 30) Al ^bi LH Oil AH LPCVD SJ QB LH Oil AH ^ ^Alofe ^ ^.Oi£ CH 

^ o[l}2\ SSf 01 g oh 01 ^IfxHd! Ai^ 4^ 2iP. 

e^tl" LH Oil AH AIB'B* 200-600*0 g^lBJ S£S ^XIoFW, LPCVDM OlgS^OI NH 3 » NH 3 /0 2 ^ NH 3 /N 2 0 e 5jCH£ 

oiiz 5I-U3 Di±m sssfoi ^aie see ^^ai^ih, pb stH uoiiah ^ai^ 700-950*0 s^i^i ssm ^ximm. ^§(rtp 

:Rapid Thermal Processing) 2§ NH 3 a NH 3 /0 

2 SI NH 3 /N 2 0 e ^CH£ 013 6FU3 ^^oFOI ^£ie 321 B»A|2!P. 

OiOi AH, 3 IcOII b r 2f ^0|, &0\\ &ii ^A| U0| MEF0IJE(TaON)e|(1 40)^ iS^ ^ 31 k M ^A| LfOI ^dFOI3^(1 40) 

LH°l UOie^s! ^^blM AI5PI g§§ ^A|£[qk 
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oicch. &mm mM uoiesioie^(uo) ai Ta ia mmmm -sasa^i* mm se^ §^ 

g ^ 150~-200*C gflSI ^JEOilAH SBTAI3AI SfeP. 

is, m\ Ta sfifs^ra as^ej Ob. nh 3 Dt±m swsapn mm *m ssskm sse * 3oo~6oot; mms\ lpcvd iy w 
ne.cn, mwm ^ai uoie»oiebkho) lh°i uoimssi £^bi# eiHAi^i g§£§ sa^on ois& nh 3 sej»h n 

H 3 ^PIOiiAH US ^XHdlS SfflBHs g 30IJE Ot-bi SfUSI ^Si 0I8&CK 

n\^o\o\, £ idoii £ai@ at» »oi, rnikm am a»*iEjeBMi50)« 5-30A s*te- * ^xhb.i ai-oi bbs ^ai 

U0|M£f0IH(TaON)Bt(140)# ISlfAi^jLf. 

OIBH. API fifttt BIS 4(150)8 SiH 4 ^Si 2 H 6 Bl Si 2 H 2 - 

C! 2 e ^CHS 0li= ofUei ^a-NH 3 a N 2 « N 2 0 S ^CHE 0\± »U£| 3h*« 0I86KM 0.1~200torr «XI»W 400-850 

"C S^2J ^EOIIAH gsfAIEJQ. 

a»4ia.SnKl50)S &BB ^A| UO|EEfO|EQ«140) LH2I UOIMSH »X|8^ flfldl SI 01 At ^A| 

U0IMBf0IH^(140) LH°I ^A|2! 4^ SIP-. 

SE&. £Pi ^A| U0I^^0|H^(140)H] ^Stfe 700-95013 £r Si CHI AH N 2 »?PIS HSaiSKn. 2g ^ 5H E-i SS2§fe 

3^ ^ S§ (RTP: Rapid Thermal Processing) 2 21 ^(furnace) ^ § ^CHE Oi^ 3H4SI ^Si 01 g of 01 XH2J8H3, S3IS» 01 SV 3 
^0\\t= 5~10torr §SE°I HSfOIIAI aSSKM ^xHEl eCHAI3l^ 501 I^teSm. 



ca^AH, ^is bta aoi, s vaoii me behi shuhaiei is^i oissmi sis, aac-i af¥ 2^21 saoii sssa e 

¥ ^A| UOIM^OIH^e B«»£SMI. °J§8 Ta-O-N 3>H S1CH oF¥ 2^21-21 <^lf^M£OI 5f0lM 

»Bf£| ¥^il(Tox)S ^ SlOl fe^ §§§§§ ^M^^5U, EES 12W2IS&0I ^° Wf J^xjn 4^01 ^8 S^l^j ^Si ^ . 

ofe DH^ ^Iof2 a^PJ ^ h @0|P. 

(57) a?a..Hfl 

^S£J 5f¥?5§ 31X\J1 Sl^ ^£^ll ^IB &0II ^&!P S^m^ B3JI£k 

4^1 ^chi eirs ^ai uoi^^oi^^s g^m^ b^ii si-; 

m^tm ^ chi mm^m^^m mmm ^ us g^di a^oi ^ai uoi^^oih^s ^sifAi^i^ BX\m &mmo\ oi^oisi 21 m 
5^ y^ai ^if°i 3-1 hh ai Ei s^^ta. 

M 1 SrOfl 2iCH AH, *J£!CH qp^SJ 6^ 2^ 1^ ^, Sf¥ 2^ S^OII g^xHBI g§ CH S&ot^ 51 ^§2^ ofe &h£^| ^»£| 3H HH 

Aia ss^a. w 



91 2S0II SlOi/d, ^^XH£[ ^§ A|, §i°[ |§bH LHCHI/d 200-600"C S¥|S| S£M ^Ai 5fD1, LPCVDM 0|gm01 NH 3 2f NH 3 /0 2 9i NH 
s/N 

2 o m ^o\^ ch^ smei ?\±m s^o\o\ set ssai^i^ ^§2^ mfe y^x-ii ^»si ^ehaiei asm 

fll 2&0j| ZlO\M, HD\ mmtlZ] M, QB &W UHOIIAH 700-950r S^jSJ g£g "SXIoHfl, NH 3 2f NH 3 /0 2 ^ NH 3 /N 2 

HI 11^011 2iOi AH, 40| ^A| UOI^^OI^^ m% A|, Ta £^B| Sf^te^lfe Ta Sf&Bl ^^SI^IM mm g^OI SE^ § 

^ S3S ^ 150-200-C B5:0\\M #^A|^AH ^§25 5^ ^£x-j| ^Xf£| ^HHAlEi ^^^S. 

XHt 1 l> h ^ 4SWI 9XO\M, &D\ BME ^A| UOIMEFOIE^ m& M. 300- 600 "C S^IHJ LPCVD SbH LH Oil AH Ta £^H| sf®I^^IM ^^^^21 

o 2 , nh 3 ?i±m &h*^WD\m mm ^ s^sfoi ^ ^ioim ^oiiAj aaif^^ii ^ss^oi di§i ^ai poiM^oi^Qie 
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a i»oii ^chah, mM uoiebioih^ m, m'mm ^aiuei^oihsj uoie^*h g^aiM s^Ai^ite §§§ a s& 

*n 6»«i aicHAi. 401 mmm ^AiuEiE^oiHat uoim^^h g@m* sjiaici an. Besots orse nh 3 xiBjera nh 3 «a 
m=?m 9. 

fll 1»WI SiOjAl, «3| aSAiaiSBtS 0.1-200torr &^S| B9IB «XI»ffl 400-85CTC Bfl2| ££0||AH, 5-30A S*t8tfe 
10. 

a is ai a ssoii &oiAi, aaAiBiecv b^ai. siH 4 » si 2 H 6 a si 2 H 2 ci 2 s ^chse chj= smei nh 3 ^ n 2 u n 2 o s ^chse 

CH ^ Sm-S| OlgofOj gSfSfe 21^ ofe fctEfll ^Xf2J EH Af EH 8g»g|. 
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